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Abstract. The purpose of this paper is to introduce and neutrosophic sets generated by Ng and others. Finally, 
study the characteristic function of a neutrosophic set. we introduce the neutrosophic topological spaces 
After given the fundamental definitions of neutrosophic generated by . Possible application to GIS topology 
set operations generated by the characteristic function of rules are touched upon. 

a neutrosophic set ( for short), we obtain several 


properties, and discussed the relationship between 


Keywords: Neutrosophic Set; Neutrosophic Topology; Characteristic Function. 


1 Introduction 


Neutrosophy has laid the foundation for a whole family 
of new mathematical theories generalizing both their 
classical and fuzzy counterparts, such as a neutrosophic set ^= (x ua 0040), va 0)) Where 4a (x) OA (x) and y, (x) 
theory. After the introduction of the neutrosophic set which represent the degree of member ship function 
concepts in [2-13]. In this paper we introduce definitions (namely 44 (x)), the degree of indeterminacy (namely 
of neutrosophic sets by characteristic function. After given 
the fundamental definitions of neutrosophic set operations 
by , we obtain several properties, and discussed the 
relationship between neutrosophic sets and others. Added A .and let g 4 : X x[0,1] > [0,1] = Z be reality function, 
to, we introduce the neutrosophic topological spaces 
generated by Ng . 


(NS for short) A is an object having the form 


OA (x) ), and the degree of non-member ship (namely 


y, (x) ) respectively of each element x € X to the set 


then Ng 4(A) = Ng 4 ((x, 4), 42.43))i8 said to be the 
characteristic function of a neutrosophic set on X if 


2 Terminologies Ne, j= Lif ua) =, oA =42,V A(X) = 43 
: tite Lee . 0 otherwise 
We recollect some relevant basic preliminaries, and in 


particular, the work of Smarandache in [7- 9], Hanafy, 
Salama et al. [2- 13] and Demirci in [1]. G(A) = (x, MGA) (2). GA) CO). VGA) (x) isa 


Where 4 = K x, A1 A2, 43 5). Then the object 


neutrosophic set generated by where 


3 Neutrosophic Sets generated by Ng 
LLEG( A) = SUP AY {Nea (A) AA} 


We shall now consider some possible definitions for basic 
concepts of the neutrosophic sets generated by and its OG(A) = SUP ay (Wg a(A) aA} 


operations. 
á VG(A) = SUP 23 {Ng 4 (4) nA} 
3.1 Definition 


. ; . 3.1 Proposition 
Let X is a non-empty fixed set. A neutrosophic set 


1) Ac™ BSG(A) CGB). 
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2) A=N8 Bes G(A)=G(B) G(AN B) = 


3.2 Definition (Hoy ^ MGB)» F(A) Y aae VGA) 0 V vaw) . 
Let A be neutrosophic set of X. Then the neutrosophic ji) Type III: 

complement of A generated by denoted by AS G(ANB) = 

iff [G(A)f may be defined as the following: 


3 (x) x Oga X OG(B)(*), VGA) (*) * Vey) 
(Ng) (x, uA) o AAC) (usa HG(B):OG(A) G(B) G(A) G(B) ) 


AUN%8 B may be defined as two types: 


(we) (xve AC), M40) Type I: 
3 : G(AUB)= 
(Ne) (x Vao AG) MA w) Ugia (0) Y HG(B)» Eca (0) A FEB) O) vaa OAB) w) ii) 
ype II: 
3.1 Example. Let x ={x}, A=(x,0.5,0.7,0.6), GAUB)= 
Nga =1, Ng,=0. ThenG(A)=((x,0.5,0.7,0.6)) (Hacay2)¥ Macey Eaa V Eam Avaa a) Avow) 


Since our main purpose is to construct the tools for rete 
developing neutrosophic set and neutrosophic topology, we ' 3.4 Definition f 
must introduce the G@y)and Ga,) as follows Goy) may Let aneutrosophic set A = (x, a(x), 4(%),V.4(x)) and 


be defined as: G(A) = (x usasa vea) . Then 
i) Gy) =(x,0,0,1) 
Dp A= (x : Uga (X), FGA) Al — VE) (x)) 
ii) GO) = (x,0,1,1) 
(2) <> “8 A= 


iii) GOy)= (x,0,1,0) (x:1- uea osa vea) 


iv) G(Oy) = (x,0,0,0) 


G(1,) may be defined as: 3.2 Proposition 
For all two neutrosophic sets A and B on X generated 
i) Gdy)= (x,1,0,0) by Ng, then the following are true 
a6 cNg _ ,cNg cNg 
ii) Gdy) = (x.1,0,1) 1) (AnB)%? =A™ UBS, 


ss 2) (AUB)? =A™ np, 
iii) Gy) = (x.1,1,0) eG) © 


iv) G(y)= ( x,1,1,1) We can easily generalize the operations of intersection and 


We will define the following operations intersection and Hom ii defmuon 3:2 te.2ipltrany family ot mentnsopnic 


union for neutrosophic sets generated by Ng denoted by subsets generated by Ng as follows: 

a8 and US respectively. 3.3 Proposition. 

Soe . Let 1A pues } be arbitrary family of neutrosophic 
3.3 Definition. Let two neutrosophic sets 

A= (x, Ma (x), oa, VA (x)) and subsets in X generated by two types , then 


a) 8 A; may be defined as : 
B= (x, LB (X), OR (X),VB (x)) on X, and 


1) Typel: 
G(A) = (a Mga) (), FGA) Vaa) (x)) ; G(OA;) = (a Ugia AGa AWG aya) 
G(B) = z MgB) C), ©G(B) X) VGB) w) -Then 2) Type II: 


AN B may be defined as three types: 
. G(OA; ) = (a HeapOvecayOWarajy) ? 
i) Type G(AnB)= 


b) UM A. may be defined as : 
(faia (x) A law Cga (X) A a E) VGcay A) V Vaw w) ) ge 


ii) Type II: 1) G(VA;)= (y Haia j\OAOG(A pca) or 
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2) G(UA;)= (v HG(Aj) (),VOG(A;) (X).AVG(A;) Œ) . 


3.4 Definition 
Let f. X > Y be a mapping . 
(i) The image of a neutrosophic set A generated 
by on X under f is a neutrosophic set B on Y 


generated by , denoted by f (A) whose reality 
function gg: Y x I> I=[0, 1] satisfies the property 
Ay (Nga) AA} 
HGB) = SUP 


OG(B) = SUP ay {Ng 4 (4) AA} 


VG(B) = SUP 23 {Ng 4(A) AA} 


(ii) The preimage of a neutrosophic set B on Y 
generated by under f is a neutrosophic set A on X 


, denoted by f` (B) , whose reality 


function ga: X x [0, 1] >[0, 1] 
property G(A) =G(B)of 


generated by 
satisfies the 


3.4 Proposition 
Let (A; : je} and {B}: jeJ jbe families of neutrosophic 


sets on X and Y generated by , respectively. Then for a 


function f: X > Y, the following properties hold: 
(i) If A; CM Aqsi,jeJ, then f(A) SE NAD 
Gi) If Bj c^ Bk, forj, K € J, then 
E(B) eG t Bo 
Gi) f( uM B) =E UM fB) 
jEJ JEJ 
3.5 Proposition 


Let A and B be neutrosophic sets on X and Y generated 
by , respectively. Then, for a mappings f : X — Y , we 
have : 


i) A c™ £1 (£(A)) Cif f is injective the 
equality holds ) . 

Gi) f(f'(B)) =^ BC if f is surjective the 
equality holds ) . 

an it Gi eta), 


3.5 Definition . Let X be a nonempty set, ¥ a family of 
neutrosophic sets generated by and let us use the 


notation 


G(¥)={G(A):AEP}. 


If (X,G(¥)=NT) isaneutrosophic topological space 
on X is Salama’s sense [3] , then we say that 'V is a 
neutrosophic topology on X generated by and the pair 
(X, ¥ ) is said to be aneutrosophic topological space 
generated by ( ngts , for short ). The elements in Y are 


called genuine neutrosophic open sets. also , we define the 
family 


G(W)={1-G(A):Ae YF}. 
3.6 Definition 
Let (X , ¥ ) be angts . A neutrosophic set C in X 
generated by is said to be a neutrosophic closed set 


generatedby _—, if 1- GC) EG (¥)=Nr. 


3.7 Definition 


Let ( X , ¥ ) be a ngts and A a neutrosophic set on X 


generated by . Then the neutrosophic interior of A 


generated by , denoted by, ngintA, is a set 


int G(A), where int 
GF) G(¥) 


denotes the interior operation in neutrosophic topological 


characterized by G(intA) = 


spaces generated by Similarly, the neutrosophic 


closure of A generated by , denoted by ngclA, isa 
neutrosophic set characterized by G(ngclA)= cy G(A) 
GY) 
cl denotes the closure operation in 
Gw) 


neutrosophic topological spaces generated by 


, where 


The neutrosophic interior gnint(A) and the genuine 
neutrosophic closure gnclA generated by can be 


characterized by : 

gnintA ="8 Os {U:U € WandU c™ A} 

Ne NG { C : C is neutrosophic closed 
and A CNS C} 


gnclA = 
generated by 
Since: G ( gnint A )= YV{GU):GU)EeG(¥),G( 
U) S G(A)} 


G(gnclA)=N{G(C):G(C) EG (¥°),G(A) T 
GQ }. 
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3.6 Proposition . For any neutrosophic set A generated 


by 


ona NTS ( X, Y ) , we have 


(iy cans =NE (Gintas 


GD Int A` =™8 (ela e 
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